I n t r o d u c t i o n : SF mixtures a r e of p a r t i c ular, i n t e r e s t bechuse of t h e i r high d i e l e c - t r i c and thermal p r o p e r t i e s 11 I .
D i f f e r e n t i n v e s t i g a t o r s 121 have measured t h e r e l a t i v e abundances of t h e negative i o n s p e c i e s i n SF over a wide range of E/P. A t low E/P (<(E/B)lim), t h e SF-i o n s r e p r e s e n t 95% of t h e t o t a l , with aboue 5% SF-For values of E/P > (E/P)lim t h e value 8; SF-/ SF-begins t o i n c r e a s e with E/P. The ~8 -6 anti SF: i o n s a r e produced by t h e Drocess. The branching r a t i o was found t o be about 22 :I i n favour of SF;.
A t E/P values g r e a t e r than ( E /~) l i r a , SFWas assumed t o s t a r t i t s conversion i n t g SF: by t h e process /2/:
( 2 I n t h i s r e p o r t , t h e negative i o n s p e c i e s and ion-molecule r e a c t i o n s i n v a r i o u s gas mixtures c o n t a i n i n g SF has been studied using a d r i f t tube mas8 spectrometer 1 3 1 .
Results and Discussions : mix u r e s : e main gas flow t o :be%& tub: was th:%troPen t o which Was added a t i t r a n t flow. The t i t r a n t flow was SF / N~ mixture w i t h 100/760 SF content The p r e s s u r e i n s i d e t h e d r i f e tube was maintained constant a t 0.9 t o r r and E/P* Was changed over t h e range 10-45 v o l t / cm . t o m .
Under t h e s e conditions, only two i o n s were d e t e c t e d , SF; and SF' .
By i n c r e a s i n g t h e ambunt of SF added 50 t h e bulk n i t r o g e n gas, i t was g o s s i b l e t o observe s a t u r a t i o n i n t h e number of negative i o n s produced, Fig. 1 
, i n d i c a t i n g t h a t a l l t h e i n i t i a l e l e c t r o n s has been removed t o form negative ions. The r a t e a t which t h e negative i o n s i g n a l i n c r e a s e s with t h e a d d i t i o n of SF6
enabled t h e attachment c o e f f i c i e n t ?I f o r SF6 t o be estimated t o a n accuracy +20%.:
where is f o r SF . Hence, t)/%F can be c a l c u l a t e d . Over t h e range of 6 E / P~ 10-45 v/crn.torr, v/P changes a s shown i n Fig.  2 . Here P denotes t h e SF -pressure and P t h e t o t a l p r e s s u r e of t h 6 mixture. The ehtimated value of q/I? i s i n agreement w i t h t h e work of Fehsenf eld 141 but very much l a r g e r t h a n o t h e r experiments /5,6/ perf ormed on e l e c t r i c a l discharges. It i s possib l e t h a t t h i s discrepancy can be explained by invoking a detachment mechanism. Teich /;t/has a l s o obtained experimental evidence suggesting t h a t detachment e x i s t s i n SF6. Therefore 
T o t a l i o n s i n t h e mixture a t d i f f e r e n t values of E / P~ with small a d d i t i o n s of SF6.
The SF-and SF; i o n s a t low E/P ( < ( E / P~) l i m ) iki SF /m mixtures a r e proiuced by t h e procesg ,(?) in agreement with previous measurements 121 , w i t h a branching r a t i o of about 1 1 :I i n f a v o r of SF;. A t higher E/P values, i t i s i n t e r e s t i n g t o observe that I n t h e p r e s e n t me'asurements t h e r a t i o SFF/SF-i s independent o f . t h e SF a d d i t i o n t o $he mixture,' which. contrad i g t s t h e conversion process given by equation (2) .
Fig.2. q/P f o r SF i n i t s mixture w i t h n i t r o g e n .
b ) SF N 0 mixtures : The main gas f l o w t o the*&$ t u b e was t h e n i t r o u s oxide t o which was added a t i t r a n t flow. The t i t r a n t flow was SF,/N,O mixture w i t h 77/760 SF, c o n t e n t . I n a 2 Hnv$stHg2ted scheme, t h e r e a c t i o n s l e a d i n g t o t h e f o r m a t i o n of f h e n e g a t i v e i o n c u r r e n t s ISF-, I N 2~-a r e g i v e n a s f o l l c w s : 6.
e + N20 N20# attachment B20-+SF6 SF;+ N20 charge-transf e r e + SF^ % SF; attachment By s o l v i n g -t h e e q u a t i o n s which r e l a t e t h e h i g h v a l u e of g i v e a n evidence which i n d i c a t e t h a t d2 t h e l a r g e attachment c o e f f i c i e n t s observed i n SF /N 0 m i x t u r e s i s n o t due complex ionmofecgle r e a c t i o n s 191, b u t c a n be account e d f o r e n t i r e l y by d i r e c t e l e c t r o n a t t a a hb e n t t o t h e SF6 component of t h e mixture. Conclusions: Within t h e range of t h e pres e n t measurements, q /~ f o r SF assumes h i g h v a l u e s t h a n t h o s e published ahd do n o t i nvoke a detachment mechanism i n t o account. . w a r b i t r a r y u n i t s Fig.3 . I o n c u r r e n t s i n t h e mixture w i t h s m a l l a d d i t i o n of SF6. Acknowlegment: One of t h e a u t h o r s (MAS), i s g r a t e f u l t o t h e f i n a n c i a l s u p p o r t he received from t h e Alexander-von-Humboldt Found a t i o , Germany.
